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Abstract 



PURPOSE:To improve a small turn character and to improve a stability due to the low center of a gravity by arranging two equal storage batteries at 
the right and left of a fan motor, and shortening the overall length of a cleaner main body. 

CONSTITUTIONS fan motor 34 is arranged in an approximately central part at the rear side of a dust-absorbing room 33, and it is arranged 
approximately on a straight line with an inlet port. Two equal storage batteries 35 are arranged at the right and left of the motor fan 34, and for such 
a reason, the overall length of the main body can be shortened, and the small turn character can be improved. Along with it, the ratio of a traveling 
roller 56 interval to the position of the center of the gravity can be made small, the center of the gravity can be made low, and a traveling stability can 
be also improved. Further, since the fan motor 34 and a suction port are on the straight line and, simultaneously, an exhaust port can be also 
located on the straight line, a suction performance can be also improved. The storage batteries 35 can be installed by removing the cover of a case 
31 top surface, and the whole does not need to be disassembled. 
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Specifications 



1 . Name of the Invention 

Battery powered electric vacuum cleaner. 

2. Scope of the Patent Claim 

Claim 1: A battery powered electric vacuum cleaner with a main case having a running roller and equipped with a vacuum 
chamber, a fan motor, and a storage battery, wherein said storage battery is composed of 2 identical elements located on 
either side of said fan motor. 

3. Detailed Explanation of the Invention 
Industrial Field of Application 

The present invention pertains to a floor-running electric vacuum cleaner equipped with an internal storage battery used in 
the home. 

Prior Arts 

Conventionally, as examples of electric vacuum cleaners equipped with internal storage batteries, there are generally the 
hand or stick varieties, but for some types, portable electric vacuums equipped with a low capacity (up to 12 volts) internal 
storage battery for use on floors have only been suggested. Based on figure 6 and figure 7, an explanation of the structure 
of such vacuums follows. Figure 6 shows the general structure of the hand variety of electric vacuums, wherein 1 is the 
vacuum chamber containing a filter 2 made from synthetic non-woven fabric, and to the front of which is provided a 
suction port 3. 4 is the main body of the vacuum cleaner which is comprised of a case which divides into left and right 
halves fastened together with screws and which contains the fan motor 5, the storage battery 6, and the control panel 7, over 
which is provided a switch 8 and a handle 9. Enclosed by the partition 10 under the handle 9 and to the rear of the fan 
motor 5, the storage battery 6 is held within the compartment 13 having an opening 12 constructed in such a manner as to 
allow it to be opened or closed freely with the use of a lid 1 1 at the rear. Furthermore, the vacuum chamber 1 and the 
vacuum cleaner's main body 4 are united at the bottom side of the joining face with a latch 14 and a clasp provided at the 
top side (not shown in figure) which mutually engages each side with the other in such a manner as to allow the elements to 
be freely joined or separated with one another. 

Figure 7 shows an example of the suggested floor-running variety. 15 is the vacuum chamber containing the filter 16. In 
front of that is a suction chamber which is not shown in the figure. 17 is the main body of the vacuum cleaner which is 
comprised of a case which divides into left and right halves fastened together with screws and which is equipped with an 
internal fan motor 18 and storage battery 19, over which is provided a switch 20 and a handle 21. The storage battery 19 is 
increased in size and weight to 8 - 12 v compared to the 4 - 8 v batteries used in the hand variety of electric vacuum 
cleaners. The positioning of this storage battery 19 is the same as with the hand variety below the handle 21 and to the rear 
of the fan motor 18. The fan motor 18 is held at the front and back by supporting ribs 14 and 15 with the application of 
supporting rubber 22 and 23 in such a manner as to have the front of the fan motor form a pressure-contact with the filter 
16. In addition, 2 running rollers are provided at the rear bottom of the main body of the vacuum cleaner 17, and casters 
27 are provided at the bottom face of the vacuum chamber. Furthermore, the vacuum chamber 15 and the vacuum cleaner's 
main body 17 are united at the bottom side of the joining face with a latch 28 and a clasp provided at the top side (not 
shown in figure) which mutually engages each side with the other in such a manner as to allow the elements to be freely 
joined or separated with one another. 

Problems the Invention Attempts to Solve 

With this type of conventional construction, if a high voltage or a high capacity storage battery is incorporated internally 
into the main body of the vacuum cleaner, the hand variety is impractical from a weight perspective. Furthermore, even 
with the floor running variety, with this type of conventional construction, the overall length of the unit becomes long in 



comparison to the distance between the running rollers 26, and therefore the problem of poor maneuverability arises as the 
unit cannot be maneuvered well in tight places. In addition, as the storage batteries have a certain life span, the storage 
battery 6 was removed from the opening 13 provided to the rear or bottom of the main unit and replaced in the hand variety, 
but with the floor running variety, this type of removal and replacement has not been suggested, such that with the 
conventional construction, it requires the disassembly of the main body of the vacuum cleaner. This is a huge serviceability 
problem. 

The present invention solves the above noted problems. The purpose of the invention is to convert the conventional battery 
powered electric vacuum cleaner, the use of which is limited such that all of the areas of the house could not be cleaned and 
which is weak with only 1/5 to 1/7 of the suction power of a cord powered electric vacuum cleaner, into battery powered 
electric vacuum cleaners having the ability to maintain 70% of the suction power (100 w) of a cord powered electric 
vacuum cleaner for 15 - 30 minutes by adopting a configuration for the main body of the vacuum cleaner which makes 
possible the internal incorporation a large, high capacity storage battery. 

Means to Solve the Problems 



To solve the above problems, the vacuum cleaner of the present invention has a main case having a running roller and 
equipped with a vacuum chamber, a fan motor, and a storage battery, wherein said storage battery is composed of 2 
identical elements located on either side of said fan motor. 

Effects 

With the above construction, the fan motor and the 2 storage battery elements are place respectively between the running 
rollers, which does not increase the overall length of the main body of the vacuum cleaner so that maneuverability is 
maintained. Furthermore, the ratio between the center of gravity of the main body and the distance between the running 
rollers is reduced, promoting a low center of gravity and improved running stability. Moreover, the fan motor is positioned 
almost at the center of the main body of the vacuum cleaner, and since the storage battery is not at the rear as in 
conventional varieties, it was possible to decrease the resistance in the air passage during suction, increasing performance 
and efficiency. In addition, since identical storage battery elements are positioned on the left and right sides of the fan 
motor, the center of gravity is in the center of the unit and by connecting the 2 storage battery elements in parallel, the 
current load on any one of the storage battery elements can be reduced, increasing the discharge energy of the storage 
battery. 

Working Examples 

The following is an explanation of a working example of the present invention based on the figures. 

Figures 1 - 3 show a working example of the present invention. In figure 1 - 3, 31 is the main body of the vacuum cleaner, 
constructed of an upper element and a lower element fastened together with screws. A vacuum chamber is provided in the 
foreside of the main body and contains a filter 32 made of a paper bag or the like. The fan motor 34 and the 2 identical 
storage battery elements 35 on the left and right sides thereof are positioned in the rear side of the main body at almost the 
center. The fan motor 34 is supported in the front and back by the sandwiching effect of the supporting wall 39 and 40 with 
the use of anti-vibratory rubber 36 and 37, and the front face is attached to the vacuum chamber 33 in an air tight manner 
with the application of pressure. The storage battery 35 is contained in the compartment 44 equipped with a retaining rib 
43 and enclosed by a wall 42 and which has an opening 44 in the upper face of the vacuum cleaner's main body 31, and is 
further covered by a lid 45b constructed in a manner allowing it to be freely attached or removed from the main case 45a. 
Moreover, an external terminal 46 on the storage battery 35 and a contact spring making contact under pressure are 
provided, and the fan motor 34 and the lead are connected in parallel. In addition, the vacuum cleaner is constructed such 
that the storage battery 35 can be recharged by connecting the charging terminal with the charger (not shown in figure) 
provided in the main body of the vacuum cleaner 31. In the front of the main body of the vacuum cleaner the front cover is 
mounted so as to be able to swing, and it also opens and closes access to the vacuum chamber 33, and is provided with an 
intake opening 48, packing for the intake opening 49, and a handle 50. A rest (pedestal) 54 and an exhaust opening 53, 
covered by packing 52 for the exhaust opening made from urethane foam, are formed at the back side of the main body of 
the vacuum cleaner 31. On the bottom face of the vacuum cleaner at the front is 1 caster 55 and at the back are 2 running 
rollers 56 installed so as to be able to freely rotate. 



Next is an explanation of the storage battery 35 (sealed lead type storage battery) based on figure 4. In figure 4, 57 is a case 
made of ABS or other synthetic resin and 58 is a lid adhered and fixed to the to the case 57. The void within the case 57 
sealed with the lid 58 is filled with an electrolytic solution made from diluted sulfuric acid. In the electrolytic solution is a 
positive plate 59 made of Pb02 (lead oxide), a negative plate 60 made of Pb, and a separator 61 which insulates the two 
from one another. 62 is a connecting terminal for the purpose of electrically connecting the positive plates 59 and negative 
plates 60 between the neighboring sells, and 46 is the external terminal. 

Next is an explanation of the electrical circuit based on figure 5. In figure 5, the 2 storage battery elements 35 are 
connected in parallel to the fan motor 34, and with the switch SI, the power switch S2 is opened/closed by means of the 
relay 63, and starting and stopping of the fan motor 34 is carried out 

Furthermore, the 24 v storage battery 35 supplies the fan motor 34 with approximately 300 w of power, and each element 
approximately discharges an initial 6.5 A. 

The following is an explanation of the operation of the above construction. In figures 1 - 3, the fan motor 34 is positioned 
to the rear of the vacuum chamber 33 almost in the center of the unit, and since it is provided in a straight line above the 
intake opening 48, the air flow resistance in the air passage is reduced during suction, and the performance of the unit is 
enhanced. Furthermore, since the 2 elements of the storage battery 35 are positioned to the left and right of the fan motor 
respectively, the overall length of the unit is not increased and maneuverability is maintained. Moreover, by lowering the 
center of gravity by decreasing the distance between the position of the center of gravity and the running rollers, the 
stability of the unit is increased while running, and since the center of gravity of the main body of the vacuum cleaner is 
nearly in the center of the unit, stability during the carrying of the unit is assured. In addition, in comparison to a 
connection in series, the electrical load on each of the 2 elements can be decreased, therefore the discharge energy of the 
storage battery 35 is increased under use and the weight efficiency and volume efficiency can be increased. 

Effects of the Invention 

As illustrated above, with the present invention, the performance of the main body of floor-running-battery-powered 
electric vacuum cleaners is increased, stability while running and carrying is assured, as well as maneuverability 
maintained. Moreover, it is possible to use the energy of the storage battery in a very efficient manner, while increasing 
performance and ease of use. In addition, the present invention has great industrial value. 

4. Simple Explanation of the Figures 

Figure 1 is a top view showing a working example of a battery powered electric vacuum cleaner of the present invention. 
Figure 2 is a cross-sectional view along the plane A - A 1 in figure 1, while figure 3 shows a cross-sectional view along the 
plane B - B' in figure 1. Figure 4 is a partial cross-sectional perspective view of the storage battery in a working example of 
the present invention. Figure 5 is a circuit diagram showing the construction of the electrical circuit in a working example 
of the present invention. Figure 6 and figure 7 respectively show vertical partial-cross-sectional views of the general 
construction of conventional battery-powered electric vacuum cleaners. 

45a. Main Case 

33. Vacuum Chamber 

34. Fan Motor 

35. Storage Battery 

36. Running Rollers 
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